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1.00 NEED FOR AND OBJECTIVES OF ACTION 
 
 The National Environmental Policy Act of 1969, as amended (NEPA), requires 
consideration of the environmental impacts for major federal actions.  The purpose of this 
Environmental Assessment (EA) is to ensure the environmental consequences of the proposed 
action are considered and that environmental and project information are available to the public.  
This EA has been prepared pursuant to NEPA in accordance with the Council on Environmental 
Quality (CEQ) regulations as contained in 40 CFR Parts 1500 to 1508, which directs federal 
agencies on how to implement the provisions of NEPA. 
 

Several recent drought events (during 1998, 2001, 2002, 2005, 2006, and 2007) have 
necessitated deviations from the 1991 Drought Contingency Plan.  Approval from the 
Commander, South Atlantic Division (SAD) for a temporary deviation from the 1991 Drought 
Contingency Plan requires a time consuming process of technical analysis and coordination with 
stakeholders, internal coordination and finally, a detailed presentation of the proposed deviation 
to SAD.  This process delays and limits the response to drought conditions. 
 
 Currently, North Carolina is experiencing conditions that may become a significant 
drought of record.  Long-term regional forecasts for the area predict below normal rainfalls due 
to La Niña conditions over the Pacific Ocean, which typically result in dry conditions in the 
southeast U.S.  Continued dry conditions may result in depletion of the water quality storage 
pool, potentially necessitating reduction of water quality releases to minimums.  To address the 
potential for depletion of the water quality storage pool, the drought contingency plan will 
address potential use of sediment storage capacity for meeting water quality needs in periods of 
extreme drought. 
 
 The sediment pool is the portion of the lake between 150 feet, msl and 202 feet, msl.  The 
amount of storage currently available in the sediment pool is approximately 74,700 acre-feet.  
Sediment storage is built in the original lake design to account for sediment inputs from tributary 
rivers and streams for the planned life of the project.  To date, sediment inputs have been less 
than forecast during initial planning. 
 
 The object of implementing the revised drought contingency plan at Jordan Lake is to be 
more responsive to drought events in the Cape Fear River Watershed.  The 1991 plan (Appendix 
A), approved in February 1991 is implemented at lower lake levels than the proposed plan.  The 
1991 plan is implemented when levels in Jordan Lake fall to 45 percent of either the water 
supply or water quality pools.  If drought conditions continue until only 23 percent of the storage 
available remains, then water conservation recommendations can be made.  The proposed 
drought contingency plan would be implemented when water quality storage falls to 80 percent. 
 
 During the recent droughts, collaborative adaptive management strategies and changes in 
the plan were co-developed by the Wilmington District, U.S. Army Corps of Engineers and key 
local, State and Federal stakeholders and then had to be approved by SAD as a deviation to 
normal operation.  A deviation was implemented during the 2007 drought period.   Information 
gained in each of those years has improved drought management strategies and increased 
dependability of the conservation pool storage in Jordan Lake and are incorporated in the 
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proposed drought contingency plan.  The 2007 deviation had the advantage of being field 
monitored and could be altered to safer flow levels if cutbacks produced undesirable flow 
conditions downstream. 
 
 The conservation pool in Jordan Lake extends from lake elevations 202 to 216 feet, mean 
sea level (msl).  The conservation pool has 140,430 acre-feet (note that 1 acre-foot of water 
equals about 325,853 gallons) of storage subdivided into two major volumes of water.  The first 
volume of water is used for water supply and has 45,810 acre-feet.  The second volume of water 
is for making water quality releases to meet a low flow target downstream at Lillington of 600 
cubic feet per second (cfs), +/- 50 cfs.  The water quality pool has 94,620 acre-feet of water.  
Storage remaining in both the water supply pool and the water quality pool is tracked whenever 
the lake level falls below 216 feet, msl daily using standard accounting principles. 
 

 
 
 The current approved Drought Contingency Plan for Jordan Lake was developed in 
February 1991 using experience and guidance available at that time, and was based upon the 
serious droughts of the early 1930’s and 1940’s.  The 1991 plan begins drought accounting at the 
Jordan Lake 216-feet msl level and drought planning starts when Jordan Lake falls into Zone D.  
(See Appendix A, B-8).  Normal operations of meeting the downstream flow target at Lillington 
of 600 cfs +/- 50 cfs are continued until either water quality or water supply is 23 percent 
remaining.  At 23 percent remaining of either water supply or water quality storage, conservation 
measures are advised to the responsible agency by the Wilmington District. 
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 Table 1 summarizes the trigger points and actions to be taken in the 1991 Drought 
Contingency Plan. 
 

Table 1:  Trigger Points for 1991 Drought Contingency Plan 
 

 
 

Jordan 
Lake 
Level 

(feet, msl) 

Water 
Quality or 

Supply 
Storage 

Remaining 
(%) 

Jordan 
Dam 

Minimum 
Release 

(cfs) 

Lillington 
Daily 

Average 
Flow Target

(cfs) 

Action 
Item 

Suggested 
Water Supply 
Conservation 

Status 

207-210 > 23 40 600 +/- 50 Increase awareness Normal 
< 207 > 23 40 600 +/- 50 Convene Drought 

Management 
Committee to 
determine courses of 
action 

Voluntary 

< 207 < 23 TBD TBD Determine needed 
target flows and 
action items 

Mandatory 

< 202 < 0 TBD TBD Consult and develop 
actions to be taken 

Emergency 

Note:  TBD means To Be Determined 
 
 Deficiencies in the 1991 plan were noted in dry periods in the mid- and latter 1990’s.   A 
major deficiency is using lake level instead of water supply or water quality storage remaining as 
an indicator of actions to be taken or as a measure of the seriousness of drought conditions.  The 
1991 plan assumes full utilization of the water supply storage in Jordan Lake.  However, water 
supply storage is currently about 55 percent allocated, but even this allocation is not fully 
utilized.  As a result, water supply storage remaining in a drought can be near 100 percent 
remaining while water quality storage is at low levels.  This produces misleading and artificially 
higher lake levels than used in the plan.  In recent droughts, Jordan Lake was above any action 
level but water quality storage remaining was low (e.g. 210 feet msl, and 30 percent water 
quality storage (Appendix A, p. B-8)).  Even if water supply were fully allocated and fully 
utilized, reaction at 23 percent remaining is too late for effective drought management based 
upon current knowledge.   
 
 Table 2 shows the minimum level of Jordan Lake and minimum water quality storage 
remaining in several droughts.   If the 1991 plan had been followed in 2002 without a deviation, 
water quality storage is estimated to have been exhausted instead of the 23 percent remaining as 
shown in the table.  The deviation was a temporary change in the existing drought operations 
needed to minimize the risk of depletion of the water quality storage in Jordan Lake. 
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Table 2:  Minimum Water Quality Storage Remaining and  

Low Lake Levels in Some Past Droughts 
 

 
 

Date 

Jordan Lake  
Minimum WQ Storage 

Percent Remaining 

 
Jordan Lake Level 

Feet, MSL 
22 Oct. 1983 11 208.90 
 4 Aug. 1986 14 209.95 
16 Oct. 1986  1 207.85 
 6 Sep. 1987 50 212.33 
27 Nov. 1987 30 210.63 
28 Aug. 1988 26 210.25 
 6 Oct. 1989 19 209.99 

26 Nov. 1993 32 210.84 
10 Dec. 1998 27* 210.33 
24 Aug. 1999 53* 212.56 
15 Dec. 2000 57* 212.95 
 5 Jan. 2002 31* 210.74 
22 July 2002 23* 209.87 
20 Nov. 2005 48* 212.14 
24 Oct. 2007 30* 210.19 

* Using deviation requests. 
 
 In recent droughts, collaborative adaptive management strategies and changes in the plan 
had to be co-developed by the Wilmington District and key local, State and Federal stakeholders 
and then requested as deviations. Deviations were applied to the 1998, 2001, 2002, 2005, 2006 
and 2007 drought periods.  Information gained in each of those years has improved drought 
management strategies and increased dependability of the storage in Jordan Lake.  These 
deviations had the strength of being field monitored and could be altered to safer flow levels if 
cutbacks produced undesirable flow conditions downstream.  A summary of triggers, Jordan 
Dam releases and flow targets in previous deviations is shown later in this report.  

 
Recent and Proposed Drought Management Actions 

 
 Table 3 below summarizes adjusted downstream flow targets at Lillington that were 
dependent upon water quality storage remaining in the 1998, 2001, 2002, 2005, 2006 and 2007 
droughts.  The key lesson learned is that increased pro-activity was beneficial in drought 
management. 
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Table 3:  Flow Targets 

 
Daily Average 

Flow Target, cfs at 
Lillington 

%WQ Storage Remaining in Jordan Lake 

 1998 2001 2002 2005 2006 2007 
500 cfs  (+/- 50 cfs) 42 50 53 70 80 80 
400 cfs  (+/- 50 cfs) 32 40 42 63 70 62 
350 cfs  (+/- 50 cfs)  41 58 60 -- 58 
300 cfs  (+/- 25 cfs) 31 -- 40 -- 50 47 
275 cfs  (+/- 25 cfs) -- -- 38 55 45 44 
250 cfs  (+/- 25 cfs) -- -- 35 50 40 42 
200 cfs  (+/- 25 cfs) -- -- 33 -- 30 38 
 
 The 2002 and 1998 droughts were the most severe, and helped define low flow release 
requirements from Jordan Dam.  This drought also tested downstream flow limits and 
determined thresholds to observe in future droughts.  The plot below shows that releases from 
Jordan Dam (shown in blue) were close to 200 cfs from early July 2002 to mid-October.  This 
produced flows at Lillington, shown in green, ranging near 250 to 300 cfs on many days.  Flows 
much further downstream at Lock and Dam 1, shown in yellow, were typically much higher (500 
to 800 cfs flow range).   A drop in releases to near 140 cfs from Jordan Dam on 6 August 2002, 
due to mechanical issues with one of the two service gates at Jordan Dam, produced flows at 
Lillington of near 160 cfs.  This low flow helped define low flow thresholds in the Cape Fear 
River for water supply intakes in the Lillington/Harnett County area.  No major issues were 
noted other than algal blooms in the river reach between locks 2 and 3 that were overall nuisance 
issues. 
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2.00 AUTHORIZATION 
 
 Construction of the B. Everett Jordan Dam and Lake Project was authorized by Public 
Law 88-253 by the 88th Congress on 30 December 1963 for flood control, recreation, fish and 
wildlife enhancement, and streamflow regulation for water supply and water quality control.  
Drought Contingency Plans are required for Corps projects by Engineer Manual 1110-2-3600, 
Engineering and Design, Management of Water Control Systems Section 7.7; Engineer 
Regulation 1110-2-240, Engineering and Design, Water Control Management; and Engineer 
Regulation 1110-2-1941, Engineering and Design, Drought Contingency Plans.  The current 
study reflects the required update of the drought contingency plan to address changes made to 
better manage future droughts based on recent drought events. 
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3.00 ALTERNATIVES 
 
 The following sections present and briefly discuss the alternatives to the Proposed 
Drought Contingency Plan that were analyzed.  The analysis of each alternative looked at the 
potential to meet the plan’s purpose and need while minimizing the potential adverse effects to 
the human environment.  The alternatives investigated were: 
 

• Proposed Drought Contingency Plan 
• No Action – 1991 Plan 

 
Proposed Drought Contingency Plan 

 
 The proposed Drought Contingency Plan has been developed and refined through the 
deviation process with SAD over the past five years.  The purpose of the present action is to take 
the learned experiences of recent droughts and revise the Drought Contingency Plan to allow a 
more responsive drought management of B. Everett Jordan Lake.  The proposed Drought 
Contingency Plan consists of the following elements:  
 

• Continued coordination with major stakeholders. 
• Staged, earlier response to drought conditions. 
• Maintenance of target flows at Lillington, North Carolina. 
• Emergency surplus reallocation of available sediment pool storage. 

 
 The proposed Drought Contingency Plan focuses on waters contained in the 
Conservation Pool of Jordan Lake.  The Conservation Pool is the storage area between lake 
levels of 202 and 216 feet, msl and contains water to meet Congressionally approved project 
commitments.  The proposed plan of increased coordination and consultation with stakeholders 
will be implemented when either the water supply or water quality pool storage declines to 80 
percent remaining (compare to 45 percent remaining under the 1991 plan).  Additionally, 
dependent upon climate forecasts and projections of storages remaining, water conservation 
measures can also be recommended at that time, versus the 23 percent remaining that is in the 
1991 plan.  Due to capacity and outflow requirements, the water quality pool is the controlling 
entity in management of the lake levels.  The proposed drought release schedule from Jordan 
Dam is listed in Table 4 below: 
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Table 4:  Drought Release Schedule 
 
 
 

Drought 
Level 

Water 
Quality 
Storage 

Remaining 
(%) 

Jordan 
Dam 

Minimum 
Release 

(cfs) 

Jordan 
Dam 

Maximum 
Release 

(cfs) 

 
Lillington 

Daily Average 
Flow Target 

(cfs) 

 
Suggested 

Water Supply 
Conservation 

Status 
0 >= 80 40 600 600 +/- 50 Normal 
1 60 – 80 40 Lillington 

target 
450 - 600 +/- 50 Voluntary 

2 40 – 60 40 Lillington 
target 

300 - 450 +/- 50 Mandatory 

3 20 – 40 200  None** Mandatory, but 
Emergency at 30% 

4 00 – 20 100*  None** Emergency 

* Releases may be increased to 200 cfs if water supply has been reallocated to water quality 
storage. 
** Lillington flow will be total of Jordan Dam release plus local inflow. 
 
 Drought level 0 in the table above is considered to be within normal operating 
parameters.  The response in drought levels 1 and 2 is for key stakeholders including local 
Counties, State and Federal agencies and others to collectively determine the flow target that is 
needed at Lillington in response to field reconnaissance conditions and to the water quality 
storage remaining.  The response in drought levels 3 and 4 is for more serious drought conditions 
and is based upon learned successful drought management strategies that were used in the very 
serious 2002 and later drought events.  This strategy requires a constant release from Jordan 
Dam, which combined with local inflows, will produce total flows at Lillington and other 
downstream points that will be monitored for water quality conditions.  As conditions allow, the 
transition between drought levels listed in Table 4 will be made considering conservation pool 
storage, watershed inflows, precipitation forecasts, or other factors with appropriate consultation 
with affected stakeholders. 
 
 Section 6 of the Flood Control Act of 1944 (PL 78-534), as amended, allows the Corps to 
temporarily reallocate available surplus storage for water supply purposes.  The proposed 
drought contingency plan update would allow declaration of any available sediment pool storage 
as surplus storage should the water quality storage pool be depleted.  Upon declaration as 
temporary surplus storage, the State of North Carolina would be allowed to contract for use of 
sediment pool storage for water supply purposes.  The contract would be for up to 60,000 acre 
feet of the available sediment pool storage.  The contract agreement would have to be approved 
by both the State of North Carolina, and the Assistant Secretary of the Army (ASA) or their 
designee.  During the current exceptional drought, B. Everett Jordan Dam has been managed by 
the Corps, guided by consultation with interested parties such as the City of Fayetteville, City of 
Wilmington, the Brunswick County Water and Sewer Authority, other downstream water users, 
and resource agencies. The Corps has followed a strategy of releasing only enough water to 
allow downstream water intakes to remain functional and to maintain adequate water quality.  
The release from B. Everett Jordan Dam has been reviewed and adjusted as needed.  This 
strategy benefits both in-reservoir water users and downstream water users and environmental 



 

 10

interests by conserving water in Jordan Lake and greatly reducing the risk of running out.  The 
State of North Carolina will continue this general strategy, supported by frequent stakeholder 
consultation, if it becomes necessary to use water from the sediment pool (Mr. John Morris, 
NCDENR, Personal Communication, January 17, 2008).  Water users from the reservoir area 
and those downstream will be expected to mandate very strict water use restrictions.  Under the 
proposed plan, temporary reallocation of the sediment pool storage for water supply purposes 
may allow for minimum releases to help meet downstream water supply requirements. 
  
 The proposed drought contingency plan (Appendix B) has been developed 
collaboratively between stakeholders, State agencies and Federal agencies over the past ten 
years.  Using data collected during recent drought events and modeling on the Cape Fear River 
basin, the proposed plan is more proactive toward drought events than the 1991 plan.  The 
proposed plan would be implemented when water quality storage levels fall below 80 percent 
(75,696 acre-feet).  A water budget will be implemented when the lake level falls below 216 feet, 
msl.  In addition to responding earlier in a drought event, the proposed plan provides for 
suggestion of water conservation measures at several levels rather than waiting until the 23 
percent level under the 1991 plan. 
 

No Action Plan – 1991 Plan 
 
 The No Action Plan involves the continued use of the 1991 Drought Contingency Plan 
(Appendix A).  The existing plan is not implemented until lake levels reach Zone C of Exhibit 1 
in Appendix A.  These levels are approximately between 210 and 207 feet msl, with allowance 
of even lower levels during the months of January and February.  Recommendation that 
implementation of water conservation should be considered does not occur until 23 percent water 
quality or water supply pool remaining – allowing less flexibility during prolonged drought 
conditions.  Recent drought events have given rise to the need for coordination of Deviation 
Requests with SAD to allow earlier response to conditions.  Continued implementation of the 
current plan could potentially, as the drought deepens, have negative effects in the future on 
target streamflows at the Lillington stream gage on the Cape Fear River and indirectly on 
downstream water supply users.  Low flow conditions under the current plan have also 
contributed to water quality issues downstream as evidenced by an algal bloom in the river reach 
between Lock and Dam #2 and Lock and Dam #3 in 2002 (Terry Brown, USACE, Personal 
Communication). 
 
 
4.00 PROPOSED ACTION, UPDATE DROUGHT CONTINGENCY PLAN 
 
 As discussed in Section 3.00, the proposed action is to update the drought contingency 
plan section of the Water Management Plan for B. Everett Jordan Dam and Lake.  The revised 
plan reflects experiences in several approved drought deviation operations of B. Everett Jordan 
Dam and Lake beginning in 1998.  The proposed plan (Appendix B) implements drought 
management response measures when water quality pool levels fall below 80 percent.  The plan 
also includes a mechanism for key stakeholders and State and Federal agencies to be involved in 
implementation of the plan.  Through such a collaborative process, it is expected that 
downstream flows at Lillington will be maintained to minimize impacts to natural resources and 
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water supply users downstream of Jordan Lake, although actual flows are dependent on drought 
conditions.  Inclusion of the potential reallocation of the sediment pool storage under the 
proposed plan further reduces risk of adverse impacts. 
 
 
5.00 IMPACTS ON SIGNIFICANT RESOURCES 
 
 The proposed plan and no action alternative have as their main differences, timing of 
implementation and the management of risk.  The risk involves running out of water quality pool 
storage in the reservoir prior to alleviation or end of drought conditions within the watershed.  In 
the no action alternative, the response is deferred until later in a drought event leaving less 
flexibility for a response before conditions worsen or become prolonged.  The proposed plan, by 
reacting earlier in a drought reduces the overall risk of running out of water for in- reservoir 
demands and water quality releases to the downstream portions of the watershed.  Proposed 
reallocation of sediment pool storage may have beneficial effects to downstream resources, but 
in- reservoir resources may be adversely affected by further draw-down of lake levels.  Should 
both the conservation and sediment pools be depleted, there is potential that run-of-river flows 
would result.  Impacts from run-of-river flows are difficult to forecast, but generally would be 
negative on resources and their users throughout the watershed.  Table 5 below summarizes the 
potential impacts to significant resources due to each alternative. 
 
Table 5:  Impacts to Resources 
 

 Alternative 
Resource Proposed Drought Contingency Plan No Action – 1991 Plan 

Water Supply • Decreased risk of conservation pool 
depletion. 

• Emergency allocation of sediment pool 
storage. 

• Positive benefits to water supply users. 

• Increased risk of conservation pool 
depletion. 

• Adverse impacts to water supply 
users due to potential conservation 
pool depletion. 

Water Quality • Flexibility in target flows at Lillington allows 
decrease to 7Q10 flows (40 cfs) later in a 
drought event. 

• Decreased risk of conservation pool 
depletion. 

• Accelerated use of sediment pool resulting in 
earlier run-of-river flows. 

• Inflexible target flows at Lillington 
could cause decrease to 7Q10 (40 
cfs) flows earlier in a drought 
event. 

• Increased risk of conservation pool 
depletion. 

Fish and Wildlife • Potential fish kills in lake due to use of 
sediment pool storage. 

• Decrease in low flow impacts. 

• Increase in low flow impacts. 
• Downstream impacts to 

anadromous fish. 
Endangered Species • Increased foraging opportunities for bald 

eagle. 
• Increased foraging opportunities 

for bald eagle. 
Recreation • Reduced boat ramp access. 

• Reduced shoreline access due to mud flats. 
• Reduced boat ramp access. 
• Reduced shoreline access due to 

mud flats. 
Cultural Resources • Potential exposure of undocumented sites due 

to lower lake levels. 
• Potential exposure of 

undocumented sites due to lower 
lake levels. 

Dam Safety • Appropriate monitoring during refilling of 
lake. 

• Appropriate monitoring during 
refilling of lake. 
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 5.01  Water Supply.  The Towns of Cary, Apex and portions of Chatham County have 
water supply allocations for a portion (38 percent) of the conservation pool, or 45,810 acre-feet 
total.  Downstream water supply interests are the City of Fayetteville, the Lower Cape Fear 
Water and Sewer Authority, the City of Wilmington and other community and industrial users.  
Downstream users rely on water quality release flow targets at the Lillington stream gage for 
adequate water supply flows in the lower Cape Fear River basin.  Should the water quality or 
water supply pool storage be depleted during an extended drought, the proposed plan would 
allow emergency reallocation of available sediment pool storage as surplus for water supply use.  
The State of North Carolina would contract with the Corps for use of the remaining available 
sediment pool storage and would determine how the storage would be allocated to water supply 
users in the Cape Fear River basin. 
 

Proposed Drought Contingency Plan 
 
 The proposed plan would extend the remaining water volume in the conservation pool.  
Implementation of reduced flows downstream of the dam at the 80 percent level of the water 
quality pool would allow downstream users to implement conservation measures earlier in 
drought events.  Early implementation of drought response measures would provide for a staged 
reduction in downstream flows rather than the rapid, more dramatic reductions under the existing 
drought contingency plan.  Implementation of the proposed plan would allow communities and 
businesses to adjust to and prepare for drought as conditions changed rather than waiting until 
late in the process as is currently done.  This process should result in minimal, if any, negative 
impacts to water supply during drought conditions when compared to the 1991 plan.  This 
proactive approach in the reduction of outflows, set by water quality percent remaining, will 
benefit the downstream users as a result of a gradual reduction of outflows, whereby the source 
of their water is extended. 
 

No Action – 1991 Plan 
 
 Under the current plan, normal operations at the dam remain in effect until 23 percent of 
the water quality or water supply pool remains.  This results in a reduction of outflows much 
later in a drought event, reducing the ability to address downstream water supply user’s needs.  
Such reductions may not allow users to implement water conservation measures or identify 
alternate sources of water in a timely manner to ameliorate the effects of those measures.  This 
may result in negative impacts to water supply users in the lower watershed.  The current plan 
could result in negative impacts to water supply depending upon the length and severity of a 
drought event. 
 
 5.02  Water Quality.  Outflows from the dam are such that water quality flow targets at 
Lillington are met.  Currently, target flow reductions at Lillington, would only be implemented 
with SAD approval of a deviation request submitted by the Wilmington District, following 
consultation with stakeholders including water resource, water quality, and fisheries agencies 
within the State of North Carolina, Federal Agencies including the US Fish and Wildlife Service, 
and downstream water users. 
 


























































